A Gram-stain-positive, heterotrophic, non-spore-forming, rod-shaped strain, designated OAct353 T , belonging to the genus Agromyces was isolated from a soil sample collected from a coastal wetland of the Yellow River delta, PR China. The strain was identified using a polyphasic taxonomic approach. The strain grew in the presence of 0-10 % (w/v) NaCl (optimum 2-3 %), at pH 5.0-8.0 (optimum pH 7.0) and 12-36 C (optimum 28 C). The isolate contained 2,4-diaminobutyric acid, glutamic acid and glycine in its peptidoglycan. The acyl type of the cell-wall muramic acid was N-acetyl. The whole-cell sugars of this novel strain were glucose, xylose and rhamnose. The predominant menaquinones were MK-12 (74 %) and MK-11 (21 %). The major phospholipids were phosphatidylglycerol, one unknown phospholipid, three unknown glycolipids and three unknown polar lipids. The major fatty acids were iso-C 16:0 , anteiso-C 15:0 and anteiso-C 17:0 . The DNA G+C content was 69.6 mol %. DNA-DNA relatedness clearly separated strain OAct353
The genus Agromyces was first proposed by Gledhill & Casida (1969) . The description of the genus was subsequently emended by Zgurskaya et al. (1992) . At the time of writing, the number of species in the genus with validly published names has increased to 28. Most of these species have been isolated from soil, ranging from fertile meadows to deserts (Suzuki et al., 1996; Li et al., 2003; Jurado et al., 2005b; Dastager et al., 2012; Kaur et al., 2013; Hamada et al., 2014a) . A reclassification of Agromyces fucosus subsp. fucosus and Agromyces fucosus subsp. hippuratus as Agromyces fucosus and Agromyces hippuratus, respectively, was proposed by Ortiz-Martinez et al. (2004) . The rhizosphere of plants harbors a wide diversity of these organisms (Takeuchi & Hatano, 2001 ). Dorofeeva et al. (2003) isolated Agromyces albus from the leaves and inflorescences of members of the Primulaceae, while Agromyces ulmi was isolated from the decayed stump of an elm tree, Ulmus nigra (Rivas et al., 2004) . Recently this genus was also isolated from sea sediments, as has been shown by Hamada et al. (2014b) with the description of the species Agromyces marinus. In the course of a screening program for new cytotoxic antibiotics a strain, designated OAct353
T , was isolated from a soil sample collected from a coastal wetland of the Yellow River delta, PR China. The diluted sediment sample was inoculated onto International Streptomyces Project (ISP) medium 5 (Shirling & Gottlieb, 1966) , namely, glycerol-asparagine agar, and incubated at 28 C for 7 days. The isolated strain was routinely cultured on yeast extract-malt extract agar medium supplemented with 2 % (w/v) NaCl at 28 C and stored at 4 C. It was also stored as glycerol suspensions (20 %, v/v) at À80 C. In the present study, phenotypic, chemotypic and genotypic characterizations were carried out to determine the taxonomic position of the isolate. T obtained from culture collections were used as reference strains for DNA-DNA hybridization and other experiments.
The properties of OAct353
T were examined by using standard methods: colony appearance was observed after incubation on yeast extract-malt extract agar at 28 C for 4 days in the dark. The morphological characteristics of strain OAct353
T were observed for up to 7 days using light microscopy (model BH 2; Olympus) and scanning electron microscopy (model JSM-840; JEOL). Cell motility and Gram-staining were determined using the methods described by Hamada et al. (2010) . Growth under anaerobic and microaerobic conditions was determined using AnaeroPack-Anaero and AnaeroPack-MicroAero (Mitsubishi Gas Chemical) with anaerobic jars. The tolerance to different NaCl concentrations (0, 1, 2, 3, 4, 5, 7, 10, 12, 15 and 18 %, w/v) was tested on yeast extract-malt extract agar medium, as the basal medium, by incubating the cultures for 28 days at 28
C. Growth at different temperatures (4, 12, 16, 20, 25, 28, 30, 32, 34 and 36 C) and different values of pH (4.0-11.0 at intervals of 1.0 pH unit) were tested on yeast extractmalt extract agar medium at 28 C for 14-21 days. Media of different pH values were prepared using the buffer system described by Xu et al. (2005) . Oxidase production, milk coagulation and peptonization were tested as described by McCarthy & Cross (1984) . Catalase activity was detected by the production of bubbles following the addition of a drop of 3 % (v/v) H 2 O 2 . Nitrate reduction and hydrolysis of casein, urea, gelatin, aesculin and starch were determined as described by Cowan & Steel (1965) . The oxidation of sole carbon sources was determined using the GP2 microplate system (Biolog) according to the manufacturer's instructions. Nitrogen source utilization was assessed according to the method of Williams et al. (1989) and Xu et al. (2013) . Detailed results are given in Table 1 , in the species description and in Table S1 (available in the online Supplementary Material). Production of H 2 S was tested as described by Anand et al. (2012) . Indole production was determined as described by Smibert & Krieg, 1994 . Enzyme activities were determined using API ZYM test strips (bioM erieux), according to the manufacturer's instructions.
For chemotaxonomic analyses, biomass was obtained by cultivation in shake flasks (with shaking at about 180 r.p. m.) using trypticase soy broth at 28 C for 48 h. The analysis of peptidoglycan structure was carried as described by Schumann (2011) . The acetyl or glycolyl type of the peptidoglycan was assessed by the method of Uchida et al. (1999) . Whole-cell sugar analysis was performed as described by Staneck & Roberts (1974) . Polar lipids were extracted, examined by two-dimensional TLC and identified using published procedures (Minnikin et al., 1984) . Menaquinones were isolated using the methods of Minnikin et al. (1984) and separated by HPLC (Kroppenstedt, 2004) . The cellular fatty acid composition was determined according to the instructions of the Sherlock Microbial Identification System (MIDI Sherlock version 4.5, MIDI database TSBA40 4.10) (Kroppenstedt, 2004; Sasser, 1990) .
The genomic DNA for the determination of G+C content was prepared according to the method of Marmur (1961) . The G+C content was determined by the thermal denaturation method of Marmur & Doty (1962) . DNA-DNA hybridization was conducted in microdilution-well plates, as reported by Ezaki et al. (1989) . DNA-DNA relatedness was determined using the colourimetric method (Verlander, 1992) .
For phylogenetic analysis, extraction of genomic DNA and amplification of the 16S rRNA gene were performed as described by Cui et al. (2001) . The 16S rRNA gene sequence of strain OAct353
T was compared against a database of cultured species via BLAST analysis (http://blast. ncbi.nlm.nih.gov/Blast.cgi) and the EzTaxon Database (server http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The almost complete 16S rRNA gene sequences of strain OAct353
T was aligned with reference sequences of members of the genus Agromyces by using the CLUSTAL X program (Thompson, et al., 1997) . Neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 2002) trees were reconstructed using MEGA 6.0 (Tamura et al., 2013) . Distances (distance options according to the Kimura two-parameter model) (Kimura, 1980) and clustering were determined using the neighbour-joining method (Saitou & Nei, 1987) . Bootstrap analysis was used to evaluate the tree topology of the neighbour-joining data by performing 1000 resamplings (Felsenstein, 1985) .
Strain OAct353
T formed yellow, circular and smooth colonies that were approximately 0.5-1.0 mm in diameter after 4 days of incubation (Fig. S1 ). The strain developed branched vegetative hyphae in the early phase of growth and fragmented into non-motile, rod-like fragments subsequently. Cells were Gram-stain-positive, short, rod shaped and non-spore-forming. Growth of strain OAct353
T was observed at 12-37 C (optimum 28 C). The pH range for the growth of strain OAct353
T was 5.0-8.0 (optimum pH 7.0). Growth of strain OAct353
T was observed at NaCl concentrations of 0-10 % [(w/v) optimum 2-3 %]. More physiological and biochemical characteristics of the strain are given in the species description and in Table 1 .
Chemotaxonomic analyses showed that the strain contained 2,4-diaminobutyric acid, glycine, glutamic acid and alanine in the cell wall. The acyl type of the cell-wall muramic acid was N-acetyl. The major whole-cell sugars of strain OAct353 T were glucose, xylose and rhamnose. The predominant menaquinones were MK-12 (74 %) and MK-11 (21 %). MK-13 (5 %) and MK-10 (1 %) were present as minor components. The principal polar lipids were diphosphatidylglycerol, one unknown phospholipid, three unknown glycolipids and three unidentified polar lipids (Fig. S2) . The major cellular fatty acids (>10 % of the total fatty acids) were iso-C 16:0 (36.24 %), anteiso-C 15:0 (34.83 %) and anteiso-C 17:0 (11.10 %) ( Table S2 ). The G+C content of the genomic DNA of strain OAct353
T was 69.6 mol%. On the basis of these morphological, chemotaxonomic and phylogenetic data, we propose that the isolate should be classified in the genus Agromyces.
The almost-complete 16S rRNA gene sequence (1451 bps) of strain OAct353
T was determined. The 16S rRNA gene sequences of the strain was compared against a database of cultured species via BLAST analysis and the EzTaxon-e server database (Kim et al., 2012) of type strains in order to retrieve the most similar sequences of bacteria with validly published names. Strain OAct353
T showed high sequence similarities to species of the genus Agromyces. The closest 16S rRNA gene sequence similarities were observed with 5-8 (7) 6-10 (7-8) 6-10 (7-8) 6-10 (7-8) 5-9.5 (7-7.5) NaCl concn range for growth (%, w/ v) (optimum) (Fig. 1) . This cluster was also recovered with the other algorithms tested (Fig. S3a & b) . Kaur et al. (2013) . †Data from Hamada et al. (2014a) . ‡ Data from Chen et al. (2011) .
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Microbacterium lacticum DSM20427 ( DNA-DNA hybridizations were performed between the novel isolate and the closely related strains with above 97 % 16SrRNA similarity with the isolate. Relatedness ranged from 27.5±1.0 to 32.1±1.1 % (Table S3) T and OAct353 T were 29.3±0.6 %, 30.2±1.2 %, 31.6±1.7 % and 32.1±1.1 %, respectively. Levels of DNA-DNA relatedness were clearly below the 70 % threshold generally accepted for species delineation (Wayne et al., 1987) .
Strain OAct353
T differed greatly from the reference strains of the reference species in terms of some of its phylogenetic, biochemical, chemotaxonomic and physiological characteristics (Tables 1 & S1 T also showed different results for urease activity, hydrolysis of aesculin, milk coagulation and peptonization, indole production and b-galactosidase production from one or two of the reference strains. The major menaquinones of strain OAct353
T were different from thode of A. arachidis JCM 19251 T . Differences were also observed in the fatty acid profiles (Table 1) . Based on the data presented in this study, it is concluded that strain OAct353
T represents a novel species of the genus Agromyces, for which the name Agromyces binzhouensis sp. nov. is proposed.
Description of Agromyces binzhouensis sp. nov
Agromyces binzhouensis (bin.zhou.en¢sis. N.L. masc. adj. binzhouensis pertaining to Binzhou, a region of Shandong, PR China; the coastal wetland of the Yellow River delta from where the soil sample was collected from which the type strain was isolated.
Cells are Gram-stain-positive, aerobic, non-flagellated, nonmotile, non-spore-forming, rod-shaped bacterium approximately 0.2-0.7 µm wide and 0.4-2.0 µm long. Non-aerial mycelia are found and no diffusible pigments are produced. Growth occurs at 12-37 C (optimum 28 C), at pH 5.0-8.0 (optimum pH 7.0) and in the presence of 0-10 % (w/v) NaCl (optimum 2-3 %). Positive for b-galactosidase and indole production but negative for the hydrolysis of starch, urea, aesculin, casein and gelatin, as well as milk coagulation and peptonization, nitrate reduction, H 2 S production, and oxidase and catalase activities. , was isolated from a soil sample collected from a coastal wetland of the Yellow River delta located in Binzhou, Shandong, PR China. The DNA G+C content of the genomic DNA of the type strain is 69.6 mol%.
